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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 5, 6, 10, 12-14, 16, 18, 20, 21, 23-28 and 30-39 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Gernov et al. (US 6,194,099) in view of Nishimura et al. (EP 
858,1 19), both cited by applicants. 

Gernov et al. disclose an electrode composition that comprises carbon fiber having a 
diameter between 10 and 1000 nm (column 6, lines 20-24) and a active substance, which is a 
sulfide (column 8, lines 12-22). Upon reaction with a lithium anode (column 19, lines 23-26), 
this would become a metal sulfide. Gernov et al. teach that the porosity should be "as low as 
possible", to maximize the volumetric density of the active material (column 2, lines 60-67). For 
this reason, the present porosity values would represent a matter of optimization to the ordinary 
artisan. Although Gernov et al. disclose solid polymer electrolytes (column 7, lines 25-31), they 
do not teach the electrolyte to be contained in an electrode. Nishimura et al. teach the inclusion 
of polymer electrolyte material in either or both electrodes, to permit the "smooth supply of 
lithium ions" to the active material (column 4, lines 38-44). Because Gernov et al. also disclose 
a cell with a lithium active material, it would likewise benefit from the "smooth supply of 
lithium ions" between its active materials. For this reason, it would be obvious to include the 
polymer electrolyte of Gernov et al. in one or both of their electrodes, as taught by Nishimura et 
al. Gernov et al. also give guidelines for the length of the carbon fibers, and thus the aspect ratio 
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(column 8, lines 24-28). Nishimura et al. teach the use of lithium alloy as an anode (column 11, 
lines 1-6) and cathodes that include oxides of Co, Mn, V and Ni (column 11, lines 7-11). Gernov 
et al. also disclose lithium alloys and lithium intercalated carbon and graphite (column 16, lines 
56-59) as anode materials and teach Si0 2 (column 23, line 14), carbon and graphite (column 7, 
lines 3-7) as electrode components. Since graphite is listed, the term "carbon" would be 
understood as being non-graphitic. Nishimura et al. teach polymethyl methacrylate and similar 
polymers as the electrolyte (column 10, lines 36-39), which would fall into formula (1) of claims 
32 and 38. Gernov et al. disclose carbonates as liquid components for the electrolyte (column 
17, lines 14-17). Nishimura et al. disclose ethylene, propylene and methyl ethyl carbonates as 
liquid electrolyte components (column 10, lines 52-58). Determining optimal proportions for the 
various electrode components, optimal size and roundness for the carbon filler, and obtaining an 
optimal electrode density would be within the skill of the artisan. Since the carbon and solid 
electrolyte within the electrodes of the references as the same as those presently claimed, their 
ability to absorb propylene carbonate would also be the same. 

Claims 2, 7-9, 1 1 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gernov et al. in view of Nishimura et al. as applied to claims 1,10 and 21 above, and further in 
view of Nanba et al. (US 2006/0035149). 

These claims differ from the above references by reciting that the carbon fiber is 
graphitic, branched or hollow; that the carbon material includes Si, that the graphite material 
contains boron; or that the electrode contains tin oxide. Nanba et al. disclose an electrode 
composition including a fibrous carbon that may be hollow (paragraph 0021) or branched 
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(paragraph 0023), with an interlayer distance (d002) of 0.344 nm or less (paragraph 0024), which 
would indicate that the fiber is graphitic. The electrode composition also includes tin oxide 
(paragraph 0019) and particulate carbon that includes silicon on its surface (paragraph 0015). 
Because of the high discharge capacity, good cycling characteristics and low internal resistance 
(paragraph 0013), it would be obvious to use the carbon fibers, carbon particles with Si, and tin 
oxide of Nanba et al. as the fibers and carbon filler of the electrodes of Gernov et al, along with 
a solid polymer electrolyte as taught by Nishimura et al. The recitation of how the graphite fiber 
was made is treated under product-by-process practice, and would carry no patentable weight 
until a showing that the process necessarily conveys to the product characteristics not found in 
the prior art product. See MPEP 2113 and the cases cited therein. 

Claims 4 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gernov 
et al. in view of Nishimura et al. as applied to claims 1 and 14 above, and further in view of 
Nishimura et al. (US 2003/0049443). 

These claims differ from the above combination by reciting that the carbon fiber or the 
additional carbon material is graphitic and contains boron. Nishimura et al. '443 discloses an 
electrode material containing carbon fibers and particles having a high degree of crystallinity 
(paragraph 0008), thus being graphitic, where the fibers may include boron (paragraph 0036). 
Because the resulting materials have good conductivity, and confer good dispersion efficiency to 
the electrode while enhancing its discharge capacity (paragraphs 0140 and 0141), it would be 
obvious to add boron as taught by Nishimura et al. '443 to the carbon fibers and graphite fillers 
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of Gernov et al., used with a solid polymer electrolyte as taught by Nishimura et al. '119. 
Nishimura et al. '443 is the equivalent of EP 1,191,131, cited in the PCT Search Report. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gernov et al. in 
view of Nishimura et al. as applied to claim 1 above, and further in view of Mizumoto et al. (US 
5,541,022). 

This claim differs from the above combination by reciting that the carbon fiber includes 
an oxygen-containing functional group. Mizumoto etal. discloses an electrode composition 
including carbon having an oxygen-containing functional group, which is used to act as an 
absorption site for lithium ions (column 4, lines 23-31). Because the cell of Gernov et al. uses 
lithium ions in its electrodes (column 16, lines 56-61), it would be obvious to use the oxygen- 
containing functional group of Mizuno et al. in its carbon materials, such as its carbon fibers, 
used with a solid polymer electrolyte as taught by Nishimura et al. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gernov et al. in 
view of Nishimura et al. as applied to claim 1 above, and further in view of Okada et al. (US 
6,534,218). 

While Gernov et al. disclose lithium anode materials (column 16, lines 52-61), they do 
not disclose lithium nitride as an electrode active substance. Okada et al. disclose lithium nitride 
as an anode active material, used in place of lithium intercalated carbon or lithium metal (column 
11, lines 29-36). Because this lithium nitride would perform the same function as the lithium 
materials of Gernov et al., it would be obvious to use the lithium nitride anode active material of 
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Okada et al. in the anode of Gernov et al., along with a solid polymer electrolyte as taught by 
Nishimura et al. 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gernov et al. in 
view of Nishimura et al. as applied to claim 1 above, and further in view of Armand et al. (US 
6,085,015). 

Gernov et al. and Nishimura et al. do not disclose an iron olivine compound as an 
electrode active material. Armand et al. disclose a cathode material of olivine LiFeP0 4 (column 
1, lines 23-29). Because this material would provide and absorb lithium ion, it would be obvious 
to use the olivine LiFePC>4 of Armand et al. as the cathode active material with the carbon fibers 
of Gernov et al., in place of the cathode materials of Nishimura et al. 

Claim 17 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. The prior art cited either herein or by applicant does not disclose an 
electrode composition that includes carbon fibers as recited in claim 1 , a solid polymer 
electrolyte, and a carbon material comprising at least 50 mass percent graphite particles with the 
recited C 0 , La, Lc, BET surface area, true density and laser Raman R value. 

The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 
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The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The references cited as "X" on the International Search Report have been considered. 
Morita (JP 4-1 15,776), Frysz et al. ("Carbon filaments. . .") and Nagata et al. (US 2004/0043293) 
disclose carbon fibers, but not the solid polymer electrolyte. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Kalafut whose telephone number is 571-272-1286. 
The examiner can normally be reached on Mon-Fri 8:00 am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Stephen J. Kalafut/ 

Primary Examiner, Art Unit 1795 



